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Abstract of WO03039720 

A hollow fiber membrane module comprising a 
module housing, a hollow fiber membrane bundle 
consisting of a plurality of hollow fiber 
membranes fixed at at least one of their 
respective ends to the housing through a soft 
potting material, a rib or ring embedded in the 
potting portion, the rib or ring being fixed to the 
inner wall of the housing and embedded in the 
potting portion without directly contacting the 
hollow fiber membrane and a filtering method 
using the same. It is possible to provide a hollow 
fiber membrane module capable of holding 
practical pressure resistance. 
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^a}- 3i^*V^ i^^fl7> -fl-^^i ^ ^^Hl t^s)^ S-l- 0 !! €t!- °1 T=f - 



*l)7j7l# 

f^A>°v £f^, «V£^ii 4 ^ -g- i^(S^7X)i4 sM^He]^ *)1^, ^ai- sss] s)^i <^ #s.-°-sj= si-, 

*Ju«fl f 1 ^ Jl4l ^ ^ 5 *IM ^ ^-<a *)lf-^ ^12: HSA-flicHI] 5>M^ O^^nV j^Lf, ^ ^ S}^ ^ 

^ -2.°J -g-'Hl ^3 A}-g-slJi SI^- =L ^ ^^q- «V=r f^i^ «-*HHfe, *|el Hl-g-s] 

^efl, o]Q tttW S.§^Mfc -E.f- * ^3}" -H^Hr ^]7> A>-g-5lJl 

7> SlSJCf. =LS, °lSfl, ofl^-A] ^)2}- f^A^u!]-^ 741^°!) ^5)^ .2^ ^§-2} -R-<3 Aj-g- 3fe T^l* f^^S 

sm^H, %*H<$ ^<Hl^i <ss>s^^ 5i°jcf. ©hi mv*!), ilWl -r-eim *11-8-*Rr *]<£°] 

o]7j 5fli=K<a€- ^ ?7fl 3g7-47239J: ^JiH4 U-S- *7fl 7-148421:1: ^iL ^). »<^, ^fl 
^7-47239^ *J2>IMfe ^ sfl ^ ^ o] ± X\ oj-i.il §^^-^£11 = ^^11) ?l#el#(o)sK PTMG^- 71^)5.^ 
^Tfl € oliAlo>i.floiE7l t^--?- n^^e)^^ PTMG^ sl^M-B-, Stt 3]7l- D ]-B- -R-s^l #^-§-S ^^sjfe ^ 
4 ^S)-^l^ o| ^-c>|^^. -fell^- ^loj ^n.^ cg^o) ji^s. ^-s. 7 > 100 *C» ^<H, 10 7 N/m'cH^1 7^^- 

^#-ir 7fl a) ^ ^ °1 -f 31^ S^^flS.^ oi-g-tb ^^V^- 90 "C^ S^-g- 0.2 MPa(200 

kfe)Sl ^^.S. 67fl^^ ^ ^ oj ol o^2f^ ^ ojir 7flAlslol ojcf. 

3.^14, °1 ^ofl Sltb ^-^lli- ^H^i^ 10 8 N/m 1 ol^Vol ^^J- oj 7 l <H^7l nfl^oll, tfl^-^ol ^A}^- 

S.^o\] 7$^, ^o)l olsfl «- 7 J- 37)1 ^^£1<>1 ^r-iol 1HJ*}71 -acffe ^r^7> atgi4. 

S*. °J£- ^711 3g7-i48421J: ^^Aife -0-^1 ^ i.^*^ f^V^ 4^ V S. ol^-ol^l^ 

^ o^jii- -gel^Hsl- 7)1 o)i s>-f ^i ^^sl i^-^-ofl ^ oi^-^-o.^, i^-^-sl ^7)1 

^r^ol 7flAl£lol oicl-. ZL&1U)-, ol £-1- ^ <ael^)es. 7 ] ^ «j «.^7> ^ 

A^>7ll 51 Jl, OH- ^ ^o] ^7>SlH.S ^12 "g-^ol «i^>J7 Ul^-ol ^o>^Cl-^ ^-^7> oj^^ 

i^JM oi^sl-^ vfl^Aj^. ^Aj-Al7l^ ^-^1] ^-711 97/10893^ aU^f- "fl^t!: 

Aj-EfloflAi, §>^-^ vfl«oii a]^ jr^jg sio.71- 7flAlsloi aj- 7 ] ^ofl^, el^sl s>^-^o)l2l aj ^ JZ?§ 

Ai ^-^ Jl^ ^ S^-Ofl C-l^- JIX^ ^A> A^-Oj JT^^ QJ^I AJ^O] 7^1^01 ^Cj-. 1+ ^ 

* 0 tA 0 v^ £a^ 7 ) 7l#^-, oj^- ^ ^-711 4i63-171606J: "H-g- ^-711 3|06-296834Ji 
<a£- ^-711 ig 11-300173S. ^JSLoflS 7flAl£lol o^cf. 



^- ^-S-, ^-§-^°J Ml'a-Ajoi ^i^ ^*A>tij- a. 1-4 ^il^-sfe fit}. 

Et!", S^-¥-^ -^7)1* ^^Tfl *>Xl Aj^.^o] tfloJ-Ajol -B-^SlJl, i^^- 7il^<Hl %MAi2l ^^-A> 

2*. -g- ^ Vt g^r ^el^Tll ^1 ^-^-S. Ol^^^l^ S^7fl# Ol-g-tl #^-A>BV S.l-J!f ^-ol, 5.2 xJj\S§^ ^A> 

^- 2.1:<H1 ^cHAiSl 5L^^-2l ifl^-Aj^- ^Aj-Al^l^ ^SLS. ^Vcf. 

^- ^^^V*^ Aj. 7 i s.2}.g. ^ S > 7 1 ojgfl dflsl ^£*V ^iq-, ^- ol til ola^cl-. 

^, g" £f *H-3*h ^ ^7} Aj-71 ^ofl Jl^^ ^-^7flSl f^A}n}-0_5_ ol^ol^l^ ^^-Al- 

oV t^*4, ^^-Al-^-o) ^.«.7> a^^J» Tl^A-l 7fl^F- Aj-EfloflAi «>-f^ofl Jl^^ «^7r D fl^€ 

SE^ f-^A}^ £ t oH, 1% 71)71- -R-^Aj i^^flolJi, e)ti. £fe ^ol *H-^SJ xfl^oll JITg a^r Sl-f^ 

21 ifl«2l- Qj^l ^^Slo) oj^ ^ el«. £fe ^ol ^^Afnv^ |i^7] ^ul i^-^-ofl nfl^£l<H 5i* ^- 

^AS §fe f^A}^ 2.1: 
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£th * l^* -^Mtb °l-8-*H, ^-g-*l-ji, vfli^^- 

o.S.^-El ^^Hr* ^H^V* ^<a-tl a 0 ^£ 3.^4. 

£1* * It^Q £1-21 1H1-& £ A lt!- 

22* * <>l-g-£l* 5} a. 2) iJofl* ^-igsoicf. 

£3* * ^^^i °l*£l* «H» £Aitb ^£<>14. 

£4* * ^ofl^l ol-g-Slfe &) <ao)]s. iAltb ^J£ol4. 
£5* * ^ofl^i °l-g-3* z\2L4\ •Sol* £a1*i ^£°li=k 
£6* * It^H ^l**!* elJiM s.^ c4.tg £ o]c}-. 

£7* ^ 2^*11 *fl«W ^€ 5l«-2l GJefl-i- £A] $ A>A] £0] t).. 

* ol^-s)^. Ji^^-S) <a°il» £Alt}- ^£o|c)-. 

£9* * t^^A^ <aofl-t- £Al^- cf'SSom.. 

£io* * ^l-g-sife ^^2] <a^i» S-Al^ ^£014. 

£11* * °l-§-sl* Jl^T 1 ^ 1H1» £.A]t!- ^ioicf. 

£12* * ^oflAi °l*Sl* <tiofl« £Altl ^JEoltf. 

£13* * °1 -§"£)* JL^^S\ £Al^- ^^£014. 

£14* * l^oflAl e>l-g-£l* £Alt!r ^^£014. 

£15* * * t S°flAi ol-g-sl^ 5t^^2\ <|H1» S Al^V ^£014. 
£16a* R 7>^-i- ^Al*)- ji^^p-ol £Al*V ^^£0] 4. 

£16b* £16a2j A- A' ^^ol^. 

£17* * tfTHH ^l-g-sl* SL^=f-si\ <|H1» £Altb a>a]£o1c1-. 
£18* * °l-g-£)* Jl^2) <a<^l# £Al^ A>Al£olc|.. 

£19* * Ol^-Slfe Jl^^# Ajig^- ^2] QjoflS. E Al^- A>Al£OlCf. 

£20* * ^^l-H <>l-g-5l* sgaj. j^g?* <g*f| Aj^^. 3} 2) o^js a>a1 55.0I cf. 

£21* * ^oflAi ^1*51* 33 uq. Jl^^-l- <a*H a^^. <y<4« £Al^v Aj-Al^olcl-. 

£22* * Hr^alM ol-g-s]^- 1-e ^-g- ^ l-^S^sq- Jl^-i- <S*)1 a^^. ^j-g- 2*1 $ AyA^lx}. 

£23* 171)21 ^ s>*^ xfl^ol a^^ 2.1:21 ^>*^ vfltf s\ <a<^l» £Alth 

£24* 271)21 ^^l- sV*^ ifl^ol <^*H aJ^^ 21-21 S>*^J 111^21 ^ll- £Altl ^ £Ai S olcl-. 

£25* ^a> 711^21 S^^-21 ^Aj ^(gSH A>-g-5l-fe ^ zv ^lrz.2| <a^l- 2Alt> ^ 2^j£olcl-. 
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£26* H-g-^Sl i^-^al ^Aj ^^o)l Al~g-s}^ ^av ^ofl* £a|^ S.A]£o]cf. 

£27* f^*> u-g-^si ^» ^sRr 7B^i- ^^5>7| ^ <goq« sa^ £*i£°l 

£28-8- *)U ^olHH *)-8-^ ^t 1 * 1^1 ^£0]^. 

£30* ^13 #olofl<>|*l A>-g-tb l-^^l^ ^^1 3^1 ^-^£o}cl.. 

£31* *lll, *112 ^HHW >M-8-t!; #*1^1 ^ £ A -|£ 0 14. 
£32* 2)13 -g*H<1*l Al~g-^- %Z\2\ ^ S.-il£o]cf. 



-= A 1 °fl 

£1*, -g- H-^^l f^Aj-sj- a.^(°ls>, £l-olef ^O^l <a°fl» £AlsRr £^l£«>14. JEiofl u>af £oj, 

* ^<£2] f^A}^ filr-g. Sf *>* ^(1)4, ^7flSl #^A>nV (2 )O.S. O^O^fe f^A}^ C^S}-, 2)11(3) 

a* 3(4)* 2--n. Sfljl, ^^A>°v $ ^ <$ ^21 ^ 711 ^ SfJ*l|(5WI 2]?% £1: 

jl^Sl<H Slrf. £1*, ^A>oi-ol 7 fl^sH ^* 3L^^-(6)Sl ^(^Hl, ^(7)3)- Jl^(8)* 

0-^(9)* ^SJ*K31, MKiH^fe £Als>^l &-g-)-f- t+A> -a-^^-O-S^ -H^th 3^1 IH^I^. 

£-g- Sf^o)^ 3.*f}Jffif ^f^M &* £1" ^M^M- ?>B2l*l ?)] °1 7>e|?lcf. 2) diTfl*, 

4* »°1 €el<£* #eH*fls.#S, ABS <^*1, AS «M, l-eli^, #el^J*- H l>i, S3 W 3 ^ 1 *! 

, # e) Ell £e}-#^-£5. oll^^l, E(|sel-#^-£S.ofl^^!-i£|#^-£S.^Hl^ofl B fl e ^-f^*u ^*1, ol^-tflS^-?- 

ASofl^sS 4^1, Eflsel-#^-£s.oflm^-«! A >#^£S-^€^l ^^l ^l, #e1?>jn41«>lH, #eW3| 

*^t>- :n**} ^•^•#^-ol 2i ^BflSlefli^ ^ol^- El?+ so| ^fj-i i##ch -S->*^£1 *1^* -^t*l 

2)1^^1 * t^* tfl^Hl-I- 1-°!, -21^ 80 i-fl^l 400 mm)* £x= *V*^Sl ^*°ll «^s> 

tf. ^1-*^^ ^^1^1 »«K £*sl a>^- ^<>hi nf-el- ^^«}7il Aiejs>^ ^tj-. 

£fe ^J(4)* 5>^4. 

eliLfe, £1^-1 5-^*>7ll ^l^l*>fe ^s}., f^A}<4o| 7fl ^s. 7> -^. ^ 5-^.$>7fl nfl^l*>fe ^°fl 

2-1, #^a]-^ Ji-i-fil ^ol aj-tgrofl tH«H ^*)°J « 0 >^=sl i2 ifl^l £6<H1 £Alt»- S-ol ^-a(-h)^, ^ 

^>^, y 0 ^V^, % a o^>^4 «^ °l£ *>M-°J ^°1 

^A>°V^ aj^ ^j^sW ?^ J 7 ) DflA^s)^ 01 c|. o^H, nfl^oiel- f-^, 51 y. *%2) ^ ?i-¥-7> S^^-ofl ^ 
-MSl<H Sife i^-t!-^. f^K v 7fl^^l?l7l ^Sfl nfl^l 3l«.*>1| Sl«" ^^Sl ^-Aj-ol 

7> S%^«( nfl*isH Xife ^°1 *eMfe A >* fl^fl 6 !! ^**>7ll ^Mrl-* ^^£ #4. 

#<>1, el f^g-ofl ofl^7l fl^ ^ol^« ^^«fl£ #4. 

ifl«^*^°l -2.^-51 ^HBl^^-Hfe £t± 4:7.11 e}-£, ^ ^s.^o)1a^ =^o.S. xfl^ol 

tSj-slfe ^*7> ^15. 9i«fl, el tL se^ ^^-Al-ev^ aj^ ^o] ^A*>cf. ^-^* el« 

* ^* ^1 ^fe £■§-, ^-8- ^l^r el ^1 ^ £1-, el «.£}- ^sl «y=^* £1-8- i*^:^. 

e] h.s1 ^ £l-sl sig->M SI^aI el «. ^ ^°1 °^o| *M #:a nfl^sl^ 01 

* §i£^, el«. £^ ^ * <H£ *VM-7> ^^-a>^4 a]^ &ji nfl^sl^ Xl£^ vfl 

el a. £^ ^4 ^^a).d}-o] Tlelfe ^t*l ^il^-* §i^l°v, 3. H>^*|.7flfe 1 mm a. 4 ul-^^-Tllfe 1.5 

n ol^V, HV^^-XIfe 2 mm SE^" ^1^- £fe ^4 7 >^- 7>7>* Tlelofl oi^ ^^.a^s)-, e| u. % 

jq-sl Tie] o) A o v^j.o. ^^^-o) 5Ll-ol| o| 7H^* ^-a.e>^ -SolH, «>#al^>7ll^ 10 mm °1«K -SL^ «>^^-?fl 
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^ 5 mm Ej a SE^ 7}aJ- 7}?}£ TjBH f^}^, 3 « 2L}r ^^2] 7] 5^, v\&Z*Z}7\}$= 1 

*1 10 mm, ±U3- «}^"2]*>7flfe 1.5 i-fl^l 10 mm, cl^r u>^-5>7]1^- 2 ifl*l 10 mm, 7}^ 4^*>7fl^ 2 uj*l 5 nnnolcf. 

7>^*W i^T-fls) vfl^s] ^ofl^i, e) a. 31^ ^4 ^a>b> Aj-olofli^ 2jo]£ i ^,0] ^^s. i^^^vo.^. 
°1 -t-<H *1 ^ -§^#°] e^fl^ aV^W. n^lfe, ^-^ «>^s]-7fl^ 1.5 mm t=K ul-^-3i5>7fl 

^ 2 mm n^l^l &8-*W*\ 7 fl^l- Sj-iLs}^ 

u>^-3is>7flfe 10 mm o]§>, a.c} u>^-zj§l-7)l^ 5 mm ol*>«>14. -f^l^l a}^*!^ 1 ^7} 10 mm, iL4 «V 

^-2]t_V 1.5 ifl^l 10 mm, af-s^t!- ^flfe 2 vfl*l 10 mm, 7RV ^3)^ 2 5 mm^^. 

e]a_ £^ ^sj- ^^At-nVn|.o| hv^i g]-^ <a^^^, ( a ) ^A}n| 7le)» n]e) snUT-fls}- ^-<y^ 

^lHl s^ ^ ji^I-ji, n ^ 3)- :a^« f^A}-^ e]a ^/a^ ^o} jug^ *>-?-^<H) ^*>Ji, JtL^sRr 

(b) t^s] Sj.o.^dl o^A^ £)U. * / £te ^ o)| iH^s}- ±^ *1 ^ 5e] 3 S8| 

■^fe w 0 Vl g, (c) Z^^Q ^<at_V ^fls. ^« 33 tS^l #^A>ni-^ ^ ej tL ^/SEfe ^o] ji^^ §>^^i 

oil 3^ -n^*Rr u-'a sa^. 

e) a^ S>-f^S ifl^ofl oj ^s)^i s^, ela^ ^.^ j7^ ; ^ a^, a^-oj - 

<H1 eia.(3)af g^^id)^ vfl^oi a^-(U)ofl sisfl ofll- iAl^t-cf. s^-, ^i^f ^-o] ela.(3)^ 

^(4)^ T^^Ai sv-f^(l)^ i-H^ofl ji^Z\o] °Xo]sl ^x\. zi e]a 7 > ^2] xfl«o)] a)^ ji^ £fe ^iq. 

SZ'Ht e|u_fe *i^s>\ l+a} aj-oj - u o v ^°11 ^*fl ^ i^E]oi ^ 

o]s. £^ e]a^ ^4 s>-f^ tfl^ol ojsfl Aj^ofl o^*)) t§^s\o] fto]^ ^cf. 0)1- ^ aV7 d v ^a.^] 

^ =e]sSS>7l -g-ol^-, -g-°l^ ^ o.^«.^ > ^4 §>-f^^- <g^l aj^ o.^ ^l^sl-^, 2e]2S$ e]a.s. 

-g- *g*$2] S-lr^g- -8-71 e) a. cflAiofl, ^.o. a.<q- ^-^1 ^ ^ £ 7 |.- gj.^ ^ o. ^4 a] ^ ^>H1^a]o)1 

^CHI Ji^SH SiTiq-, &>-f^) Lfl^3|- ^^11 Aj^S]^ ^jol ui-a-^j^cf. 

^■g: ^^11 -S^AS it-ff ^1^1S>^ ^°flAi, 1 ^C-flSl I7fl S±r 27fl-l- HlWHr ^ <>1 M}^^ 

. ^ i^^-^l ^^ai^ ^-71 31^-21 ^3^. ^^5>^L, £^^f ^l^lsl-fe 71^-* -B-^l^ ^^Ai, n 
io. ^.^ ol a ^ a. ^^2). ^^j^^iS. A|^^ fe ^o) ul-^-alsl-rf. 

^^r i^^-Sl ^ ^ ^^°11 7>«fl^l^ -i-B^ g-AVAl?!^ ^-^ l-#^-oll R 7>^"(S.AielS. ef^^sl-^ 7> 
^)°1 ^1*H Sife ^°1 «>^S>cf. R 7>^ol ^Al^ Vi\&o] <y*,j Ajig^ Sl-Sl vfl^S^ QjafK 

£23 ^ £24<H1 £Al*Vcf. ^7^^ R 7}^-s>\ R^l(S.A^el e}-^^ wVtJ)^ -§-^ 

Alsl JL^sf s^^- ^1 t;1 si mtt}^ i£o\]x], ^3] iflTj - ^ vfl^)/2}sl 20 80 

53 °1 H>^«l-al, 40 -^t.] 60 %tl 53 °1 ^-^1 h>^*>^-. 

^ °1 -g*l s-ig^] ^t-A^slAl ^tb, S.*3^2) 1 ^c)Hlo> HflAlslol £23^1- S.^ ^^^1 

^a) JlA^slcH 5Jo) u>^- 2i*l-cf. i^JJfal 2 ^clloil ufl*l£lol o^^ Tj-fofl^, £2421- ^o| o. 
«1)a121o1 5J0I HV^«>cf. 2, £24°11a|^ 27fl2l ^ -f-7fl7> ^ ^Jol £Al£l^ oiAli?}-, zi-^-^ ^?}5L 

£23°fl^^ (al) = (a3) x 2^1 5J°1, £24°)Hfe (bl) = (b3) x 3^1 &7\)<& ^ t o^H 

a3, b3-8r S.^^- s]^^o_s.^-b\ *y ^^1 ^v}t)2) 7\z\^, a l, bl* €^1 ^» M-ef^Jl 91 

Cf. a?!-, -g-^21 £-a> ^^-A>^- 7 fl^Sl Sl-iL^o. jjL^-Ei, ^ o] xfl^^ o] ql^i!l-Sl £71)^ ^ ^1 ^^<^1 

tfl* ^ £23<Hl^i^ d2/dl, £24°^^ e2/el2l &°] 1.05 ifl^l 1.3321 ^ ?] 53°1 «>^^sl- 

cf. ^i^] ^ ^^(1 ^clH^- «Ha1^ ^-f^ zi ^-^(£23^1^^ a2), 2 ^clHl ^-§- nfl^Hf 

ZL ^2] 1-7^1 (£24°llAi^ b2 x 2* ^^#)^ 5LU-^2l ^ ^avsI ^oflA-^ ^^H] tflsfl, 15 vfl 

*1 75 %?] 53 °1 aV^^cf. 

^^21 ^^-A>n| 2.^, £lofl 51 A]?!- U>Sl- ^-Ol i^if- ^^}o] igoflAi, ^^A>Bl- ( 2)ol 7fl^£lol ^3] 

i^-?-(6)2l ^^-<H1 sa^(8)71- ^z^m^si -^.Al-^ 7fl ^L ci«. # ^A^si-^ <y oj ol ^^5,^ 01^ %o] 

s.^1, ^^-AVni.^ 21S^ o. S «.e^ f^sM xfls^^o.^. o^32l-^ 7 > ^-^fe o]-e.v} 2)°}-^ 

°l-§-si^ 21- si tj^, jl^^sh a^^oh sit!- Jl47> 21o}-ai o^afsi €^ ^^-^Hl 
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nfl-f nl^Sj-ol, 7>«fl^lfe -g-^^r tflJfg- W <^^1^ -g-^, 2, ^^q-o] #7flsHr ^j- jO^E] 

^^-■a^o-ss] -g-^oi ^cf. zls o]«fl, ^Jf^ §e>^ <g*g -g-?Hl ^ *zn^r -f <^*Rr <^Ca 

ejaw ^Jl*V ^#°1 

Jl^fe H511 0 J^ ol^-^^lJl, S.ell'yjf £}- ^^fS, ^-^s}- ^Jf^. ^5]^ ^^}SLS.if-B\ 

d\^2\ 7>^«>7fl trj-ja, HSH<y-?-2l- ^5^5. ^^-^.^ ^l^-t}. JL^2\ <gAjv£ ^.^^1 & 

*l*h i^^-7> SH-^J vfl^-^S^-Hl ^Sl^r 3L^^°fl 7>«fl^)^ -g-^-g- ^ti-sl-fe ^°fl^, £8 ^^1 

215011 2^ «>4 ^-°i =211 -a ^-(12) si 2t-°i ij-*^ *ii*b ^ ^oh, 

SL^^S] i^|-«M ig^-g- ^^1*V^ <3°1H 3l*il ^^^>7) e^^- 5Jo] ub^^c}.. ji^^p-s. ^si- 

te ^7flTr, <4|» #e)oi) E fla#^, i-el^S^, ABS AS i^^^M, #3 

, SBW) = ?)]€-?r, t-5Hl'd3HHli=L, §e)s)m^!^2folH., ja-^ <q^x\ ^x] -f-<q £fe 

^I'b- El^: ^ i^cf. 

-n^^ ^a>^ 7fl^-^» ^j^^ 0.5. ^l^s-fe °J 9i°l ^^Isl-fe H>^s-l-rf. i^^-sl ^^^hi^ x 

^ «. 2l^^ol >£*gsM JlJg^Sf ^g^-7> 51^. ol Jl^^Sl ^7^]^ e^^i^ S^Jf ^^ofl 

^A|sfl Jf.^. 5jo] u]-a-3is>i4. nfif ^ 31^^-^ <a^ll- £16a, S16b<H] S^^cf. il6bfe, Z.16a2) 3.^2) A- 
A' iAlfV ^o]^ t ^^£2] §>^ol f^-A}13V £fo] «. 21^^^ ^j^t 7}^^ 0} o| fe ^-^-olcf. 

^^■av^ 7fl^^# ^^^o_s. ^ i^-i- ^^l*V7l 4^- ^^^5-^, ^--Sr 

^^1]^ UllES. T^Ai i^a. 5>]C4-Sf ^o)l Hi] X] A] 7l ^ «V^£ ^CK °1 H 0 V, S^-, i^^- Sl^-?-^^- ul^T 2 " 

A)-Olofl vIlHl- 71^' i^^-S) ^ <$<*o] ci^- 3]- Tfl If-^^ S^-T"^ ^"Tfl ^ ^ Si^. 

^ t $X^. «g Ji^ jgoiq- 5L?§^-si\ i^Hls nl-s^l^-, <^1« ji^MM- -§-*h 

^ ¥°] Sflcf. ^^>^ v 21-4 ^ A>olofl ^-ji Al-g-5)^ Jl^s] <a°iK^M2)l- £17 xfl^l 218°fl 2^^. si 

^^oflfe, ^*l*f]2 #cf. Ji^^-jq- sg* <a^l^«- 219 tfl^l £2H 

tb^. 219S1- S«>1, jgs) ^J^ofl ^r^i "fl^t -a*l*H2 £2H 2Al^ ^ 3^ 

Bfl^S) Jl^ ^^(15)^- °V^S^ 5j2 7l-^*>C}-. 

^^•a>°i- ?Kee}*1» -a-^ ^3<H1 ^^M)^, ^71 sgofl jixg «>^SL 7^SW^, ^3. ^€5- 

^ 71^ ^-o^tb Jl^^S ^ 7Hr*M-. Jl^^ 7-V^oll 7}Ee)7l2) *$ELS.2) JL^ 7]^^r %7\] 

tb <4|« 222<H1 2Al^-cf. £22fe ^-^(17)* i=>^tb ^^1 A^^tb <a^(^>^2)oltq-. 

222«b #^^1 cfl^l°H, cf^ 3# ^ol^ ^msl^ 91^ ^ll-^- °l-§-^2 Aj-^&c}.. 

^L^t 2 -^^, 220°fl 2Altb O-^ ^^>7l ^tb 0-^ ^(14)# ^WKr 5J2 7>^-^4. o] ^-S-, 0-*SM 

^sl^l zl- ^ ol zi ^ s.^fb ^ sflsg ^ ^-§-71)1- ol^-s>7l ^tb ^<>lel-2 Aj-^&cK 

S>^1 H]«2, ?iA-lA-1 7l7fltb 2l«.»4 ^4" £<>1 i^-¥-2l ^-^^9J tflofl-A^ 7iS> ^Tflo] ^oflA-1, ^a}^ 3!^ 

^#*>^1 ^fe u>^-^sfji, ^A>ni- a>o]o)1 1 mi, o|Aj f i^cf u^aigl-Til^ 1.5 „„„ o]^ ^ v,}^-^}^ 2 mm 
£1 Tie)!- id*! 301 ^3]^. £tb, vfl^^ 7H> ^^ofl sl^ ^^1-^ ^o.^ ^« ^ ^ 

3]5>7ll^- 1 ^} 10 mm, «>^-^5>?)l^- 1.5 ^^1 10 nun, c-^ u>^-a]arl.7fl^ 1 vfl^l 5 mm, 7>^- u>^^>7fl^ 2 ^ 
^1 5 mmolcl-. 2]* « 0 >*l*b^ ^r^^, 7l7fltb 2l«-M- 1H1 ^"tb r.> 

?>7M Olcf. 5]. xfl«J!l. f^^-Ab°| A>Olo)l^ 1 m olAj-o^ =^11- ^ i^7flnV0S ol «ll^l«fe 

^ol ub^sl-cl-. f7jf ^^ai *>tb^, ^ «>^-2j«>7fl^ 1.5 mm ci^- H >^-2iob7llfe 2 mm cHVolcl-. 
-^TllSl A o v tb2 7fltb-& §W?b, ^^>^ S.1-SS1 7 fl^» SbiL^b^ ^oflAi u>^-2jo>7flfe 10 mm o]^ t 

^.cf «b^5V7flfe 5 mm °l*>°ltb. ¥^1^1 «l-^^b "^^^ 1 vfl*l 10 mm, ^.cf w>^-a]tb 'S^^ 1.5 Ml^l 10 

mm, tH3- u>^^b •a^^- 2 Ul*l 10 mm, 7>^- «b^tb ^ ^1 ^ 2 Ml^l 5 mmolcf. 
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*]2] ^tS* "^l^ ^ ^ JIS - A 25 90?! ?M «>^^}«>rq-. oj 7 H jis - A 

JIS - K6253S) A ^5*1 eH o|^j. ^s.n]El ^£ a1|o| ^«fl S*h ^ *14 

»<H *r*l ^ W ^ ^1, £fe #^4- ofl^l 4^1* ^£ *^1|-*H 3-"*$ 

*l*13Tr ?}EE]7le}£ #4. o] nfl, 4;eel*l 4*IH A>-g- 7}^i& ^TflSA-fe a * *H-3*I- 

£Sr ±*1\7} A>-g- 7>^14. 

f^A}5Vo S A^ | S-Ol ^GHjg) <^«Ol ^S] O^o!l-nl-(ol^ ( UF4° 1 4 7l7fl), ^ ^ °i ^-^ V (°l ^ , MF4°1 7] 

7.fl)£l <$<X\°\} 7 >^ A>-g-§ ^ °J4. OH- 40] ^ o. ( ^.4 ^Sj-nVoflA^ £-13 ,g-7}Sg= 3,000 100,000 

a} 4121-0(1*1:*=. ^g-Tjol o.OOl 1 mil wV^-^l^. ^-71^., ASTM : F - 316 - 

86<H1 S*\f± <H1<>| #^->?Hl 2]3fl #^5^ f^Al°vs) ^■ : §-i:(^?L*)^r 30 4*1 90 %<?) 3°1 421-21 

44. ^7lAi ^^^Olej- 1 4l=fl°l f^A}4°l ^^S]-^ 3. *\] ^ (4 7j , 2]^, # 

*ii^)o.s A>-g-sfe Sel^sl ^ol4. 
^•si ^j°-<h]a^ oflntsiA o]s L x\-^s,^_^ t Aj-^AV^-i-s^i -^s] -i-i-^.^.i^-, 6 - 

^1, Sel'HlEflH^g., #e)oflEilHo]lEfla?tl§. ^s] ofl^sTil ^1 MF^-^ Tj^-oflAife #e)<Hl^^, 

n^-sxl^-, l-o^ S^o] ^^]7> 30 vfl^l 120 mineHr ^^^^1^, 1^^^. ^t)-. 

^Sfl(-8:£^ -g-^oll EflSflA^, ^ ^o] ^. 7 fl 2001-622675:^ ^aHI ^) ^ Tfl^th cf^ 

7fl» ^cH, #?!^7> *>-f^J^l ^r^t!-4. 7fl^*>Jl 41^ #^-¥-# ^ 

, oq« s-o^ i254 #?!^<H1 cfl^-^ jug Jf^-i- 7>?1 ^2}- 7lo.# ^-^Jl, V - 

s^l^Sl-fe ^-AH ^S^Sl ^^^-i ^ ^1 S> Jl a-Sr ^o\}^, nje) £27°fl iA]*!- *}2} #7i2l 

« ^A>nvj!}. ^^sji^^s. afl^l^l-ji, £26<H1 SLA]^- a}4 ^ 4°l=-¥-°n ^"a^ ^1 Sii 

s. jl^^. n ^, >S-7i of^-oil ^-aht!- *>^-^!* sI^ai^ji, ^l-S-sl-^ <g=^oj| qm^^ 

♦ ^tH}. £25 ^ £26<>11 a], ^-s. 18^Sr ^r^l ^r 0 ^* ^^^4. 7.>-g-*>^ i^7l]£q ^ofl irj-eH ^ 40 ^ 

^1 80 "C ^£21 7>-&ol ^^-tt Si^f. ^^1-^ i^7fl7> ^ ; 3) Til- ^S^Jl, o^ao} ^ 

ZV 7;ln» TflTlt!-^. f^^f* 7fl^Al7l^ ^-oIlAife 7fl^Al7l7l ^Sfl, ^ 3?" S| ?i f" ^ 2]^ 

H^}-^ 7l)^Al ? 14. 2L?V, ^^1- 3SflX!j^ f-A|o1| ^S-^o^ 7fl^Al?l^ ^1^^, £ 

24°fi £Altb H>4 ^ <m*T ^OJ-Aj S-i-i- 7)1^ =^ $i 

^ £?h ^g- £1-^ ifl^o] ^^V^cH oiol, o)l* ^4 yJ-'S, £rr 5.^ 

«1 ^^fl ^ofl^ ^g>^ 2l<a-ij 014 «Vt« O.^. ^l^-sl-Tfl A>-g-^- ^ 014. 

^^Ai-nv ^=01 21 oj- CX14 u^oiiA-ife ^AV42i sia^^ofl ^1^4^ £*9 #^°) ^^sl^-S., ^^ajos. °1| 01 

Ull-^014 qxflPg, S.2flAj S>4 4^21 #51 ^7J# ^j^S.^, il4 o>>g^ ol4 o.^# Tfl^ ^ 

cl-. ^a>ov 2.-^0)1 Sit!- 2l<y- 014^01 Aj-^1^1- ofl^A-l, ^-7)1 ^-711 00/63122^ 9X^. 
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S-l-^r, .2.^* aH*-*R? ^4 Sl<H^£, iL4 5l4S- €5.^<Hl -g- 

«fl^?lfe- "fl^^Mfe, 4J7l«°m-u - ^«.<* W 4*0, a>-8-*H -£.^4 ^^.3.3} -g-sfl* #*14 

^* ^f-^-S.^, ofl* l-oj £$ ^JE 0.3 vfl^l 3 mg/« 4fe 7>A^. ^3 ^l^s, ifltf 
-S***!*^ Si 4- 

°14, ^^HHl sjafl "a^l* -M^tl-4. se, ^^ofl ^ a^^sj jis - A ^s.^, jis - K62534 4<y A t?- 

<*fll 4^°fl> 

-f e(|^ ^.fl4|3.*1, uim^Bj-f 7 }2j-X\7\ 7 }o]XtA}$]<!) r Q _ 4 403j (#Jg.ig)4 f %$t*\]3.*] ^#2^ 

314 7pM*|7>olAM.*| r N - 4221j (Wg)-ft 3HMK?/$) : 63/375. ifsjil, #^^1 -^4 ABS *r4*l *H- 
30413/4 3 : 169 mm/183 mmH 4=7^3. M-^^ ^4^1, 30 t4|4 4 a14 4*]4:a, 34^?! ^ 5 

0 t«1|4 16 Al^l-S] -f7><! ^e)» -^44 ^} 65 mm4 ^^£4. gc f a^flo] -f 5fl4 ^*14 ^4 

3^4 JIS - A ^Ett, 25 t°H4 95, 40 TC°1H 90°1$34. 

ifl«8* 7l*W 4-^34 l-^l^, 1-B ^34 4fe 1-^44 1*11 A^fb 4^47} IajaV^sI 34 

4* 4^r MttCO-y : £28)*, 0-13-1- Y^V^i, fSS ^, -§-7l^ jh^^ 

7} ^M-sM siai ^ ^-o-s^-Bi ^ 40 ± 1 <y-^ 300 kfes 7}^^. 

4^1 fe «h^5lAi U9kz±. 

AV^-^j 7]-^-Al7l7l-olA>A>^lo) r su _ 1760j (^v^.^)^ ^jgl^s)- S*^^/^) : 20/80AS. ^^Jl, £ 

23<H1 £.Alt!- «>2]- ^ ^(tfl^ 160 mm, -f-^fl 15 mm, R 7>^- : 2 mmRH <a^l Aj^ofl ^-sfl ^^1^ ^Qx] ^ ABS 
^1^1 ZI^W^/S)^ ■ 169 mm/183 mn)°fl 4^33. ^o] ^<Qz>}sl, £5)7] 40 t^Ai 4 aJtI « 0 >^le>Jl, 
a1?1 ^, c}Al 60 r^lAi 20 aItJ-o) ^7].^ ^a]*!-^, S^^flS ^-*0 65 mm2l ^ 

•^*>S^. SE, ^Al^ JIS - A 25 r°flAi 78, 60 "C^fl-H 71o]#t±. 

Cf*^, ^ V 7l ^2)1^- ^7> *>^^*, -I-H ^* 5>^ #31*17} ^ iBflolSfl^l ^^-^ ifl <£ -%-7]<% ^ 

^"3* ^ JL^^iO-tg ^^=^ ^£ : £29)1-, 0-^* ^A] ^-aj-sl-Jl, 1-e S. SL^^} 3-, tfl^J- ^-7lSl jl 
a^7> olA) ^ ^-SLS.^] ^ 40 ± rcsj -Br^rS. <&n 300 kftS. 7>^-*>^cf. i^^f-sl 

S-^tb ^4, ^, ^ia^^ ^ ^p-sJJfs. a] 7]^ Jf^s] ^a] «.7> M-^vfls, 7> 0 d- ^1 

^(^^ Ai^)oj ^ 2 mm^. -*7l ^<a- 7>^ 200 7fl^*>5a^l^>, S.^* 51 

GE J£Al«>^e)^. 7>^-Al^7>olA>A>^sl r TSE - 3337j (a>#^)^ A^l^ B^l* ^^=«](A^1/B^1) : 1/13. ^^-S> 
jl, £234 ^(^^ 137 mm, 20 mm, R 7}^- : 3 mmRH *>-f^ ^^<>1] -g-^ SUS - 304^1 I-^a] if- 

^ l^WMQWi ■ 157 mm/165 mm)°fl ^-^^jI, 60 5 aJtV wj-^sl-ji, ^^a1?1 ^, 120 "C^l 

Ai 3 AlTlaJ ^7><g *]e)» ^AlsM S^^flS *Vfe ^7> 60 mm?! ^^^4. 2, 

31^- s] ^4 ^a) jis - A ^£tt 25 t; ^ 60 "C S.^, 60^1Si4. 

4w°11, ^-7) 2 ° 7 } SH^-i-, #H ^^^r ^ #SfiAl7> ^Efloiell^^ ^^-^ tfl<y- ^-7H 3g 

^^r ^fe J1A^(0-^ ^3=$ : £30)» O-^* ^Al ^-ah*>ji, flS jl^tb ^, -§-7l^ ji^^- 

7> ->?-ahi|<H SIaI ^ 2.5 ± 2ts] «a-^ 500 kftS. ^<y- 7><a-e]-5Jcf. i^^-sj 4# 

* 34, S^-¥- ^, ^^YS 1-214?] « ^ ^°o v ^ a^s^-Ei He1]^-¥-3. 
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<S44 4^4-5- 441 6 ^41 444 441 4444 =^144 34 1<§4 444:2, 2.4 7>4 4^(4*§ 4 

4^ 2 mm44. 

44 71-44 450 44 7il^e>^^^-, 5«S 44 sMfe 4144 S£44. 

<44 4ul4> 

#€4 44 4414 «y* -g-^ -a*j44 43 4JI44 4-8r * 14, 38444 ^4^°] 4 «l# -g-^ 

444, GE £4444€- 7}444444444 r TSE - 3337j (4-§"1)4 A44 B4» I^ICA^l/B^l) : 1/13. 

44 4414 414:2, 444 4;e 60 t:44 5 Al?V 444:2, 1444 ^ 120 *C44 3 444 5-7} 
1 41« 4444 44^- ^-t-» i143 4fe 44 60 mml X14» ^1414. 44^- JI44 7J3}. ^s) jis - 
A IS.^ 44, 60 "C, 3.^- 60444. 

444, -*7l J7° 7 > 4444 *^]7> 44 ^4431^4 44^ 44 444 1 444 tI^a-i ^ 

444 ^-i- 444 5, ? 34 44^344 HcflS 44 25 ± 2 tl #3 41 500 kfti3 4444 44 7>4444. 
44 ^<y- 7}44 444 10,0004 444 4 3Lf)4» 3^44444, 51 ^-4 444 SHI 3*1 &44. 

<4l 44 4> 

44 571] 2001-622672. *Ji<* 44^ *>ng o.s Tfl 4 PVDF 41 444(4^/473 : 0.70/1.25 

mm, ASTM 316 - 864 44 1$ : 0.2 /an, ^-^4 70 %)* 12007fl ^4, 444 4 44 ^4414. 

4-8-0)1, £234 £.44 44 44 1(4X41 130 mm, -=f4 21 mm, R 7}^ : 3 mmR)4 14 4*84 <^sfl 444 SUS - 
3044 4 -§-^4 if 4 4* 4(1X44/44 : 140/150 mm, 44 : lOOOmm)* $4444- °1 4444 1(4)4xr GE 
£Al«>^Els 7>44 4 444444 s r-pSE - 3337 j (444, A^l/B^l : 1/1 3 4443 -£44 5, 4 
4)4 44 2 mm3 =5l3^^ sg^o] <g^*l-i§°] SUS - 3044 4 e)«-(3)7> ^ sl«fl ^^^l 0 ! 514. 

^7l 4 4^^1 f *W 4^-* -*7l *>-^-^<i ^r^tl ^, *tt«H r TSE - 3337j XI ^ ^f^l 3 mmS| #^ofl 
^°fl^, -21^ 10 mmSl #S-ir 377fl ufl^Rl ^, xla.# -f-^^cf. 

&fl7l 60 tS 2l«fl, 4 V 7l *ln7> Sf-f^Sl <a=# ^4 ^^A)-nV^ i^ 7 fl5l GE £ 

AjuHJel^. 7}^-X\?7]7}o]Ai F A\^}3] r TSE _ 3 337j (^tg > AX1/BX1 : ^^«1 1/13. ^^-)<:>11 s]«() Jl^* ^, 
■8:5. 120 ^7>^ ^2l€r>^cf. 

4-§-°ll, #€*l^-€r 1-^-9.* f'^>BV(2)5l #^1- 7fl^-Al5'lJl > EE ZL «itfl#^g- #7d* 

XlTl^H f^f-7} , 37 ^ tt=?7} 7fl^ tb ^^r^^l n^el^l* 4^a1 

^4. °1^7fl «g7ll ^ ?>H2l*l 3LU-?-(6)2l ^fe, #€4# 100 mm, *tfl^ 30 mm^4. 

S£, 5L^^(5)?I ^el^ al^-s) JIS - A 25 t ^ 60 t, <H a itb 60<>18i4. 

4^1, 5-314 5L*m «V4 ^o] ^-7l ^*a>t^ ^Hel^ll-, #?3*l7> ^5. *H #«4 51 # S>-f ^ 

(^Eflole)l^l ^-f-^ vfl^- ^-7l)(19)ofl 3g ^?a(21)* Tl^Ai ^^cf. a, £314 aWI, ^ 10& **a>^ 

JS.-&S1 ^Tl^-g- 7l)^-¥-» ( 20^gr *7l 4^ ii^* 44\H4 3. ^, ^^(1)21 f^H|, «- 

7> ^4 « 0 ^>^ 2;^-^ jg^-g. ji^^.(8)(0-U : £10)4 #€^1(16)4 33(7)* ^ 

^tb O-^JO)* ^*1 ^-^tb ^, 1-B(22)S Ji^«>^4. ^1# s>^'(19)sl Jl^^-%4 ^ «ltfl^o.S.^-El, 2 
cflS. ^ 43 ± 2 "C21 -gr^rS. ^-^ 300 kftS. Sb^-*>e^ ^<y- 7><y-*l-^4. °1 4, ^3fe -8^4^ -2-^ °1 
^Elo)] o^*fl ^7>4°1, i!-^^ -fe-£7> 10 mg/« 7> 51 7>^ $ 7>^=* ^^§>^4. ^l ^L#^2l 7>^- 

OO^/Al-ol^)^ HV4^. 15,00021 wl^tb ^ 24*19^14 ^-"S f-4 4^14 ^^44^1 4113^ 

^5t4. 44 44 7>4 ^7>» *A7flsM, 9*ft 50,000S|si hv4 7>«y- ^4 4^1 5.^^-1- 2:44^4^-, 51 ^ 
4^14 ^544^1 41=1*1 &&4. £4, 44 7}4 ^4* 4444 14 70,0003 3 44 7>1 ^4 4^1 

i^4* ^441*14, 51 41 4*)4 ^441 44^ 4434 &44. 41 44 44 4«^r. 44s. 44 
41* ^4 ^44 144 304 4^-2.3. ^4^4 fl*>fe 44« 4444 7>*j^4 4, 4444 4444. 4^ 
^ , £1-4 444 44, 3.^44 444 W444 1«-41 114 ^4 2 mm, 45444 ^41 41^-143 

mm 14. 
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^ ^7fl 2001-622675: <£t\] € PVDF ^ ^Wl^/^ : 0.70/1.25 

mm, ASTM 316 - 86°H 2)^ JgS *3 : 0.2 /an, 70 %)-§- 12507)1 ^ol, o^-g- 4 4^ §qq$q 

cf^-ofl, -tfq 4 #^-A>q qt-g; SUS - 304*112} (1)0-11 ^/S^ : 155/165 mm, ^o) : 1000 mm)-P-3 ^ 

tftb ^, -f-^^ ^21^ if r XE14 - B7179j (-tff-'S, GE £Al«Hiel^ qjjLqqqqAliAl-^Ds. o^qq^ 
^1 3 rninSl #^ofl £)*)) i^5>^cl-. a, ol q- 0 -^ £23°)] £^1^. ufa). ^ ^(4)(^ : 145 mm, f-*H : 21 mm, 
R 71-g- : 3 mmRW <g*fl ^tgofl Sl*fl ^*ls)°1 3. *gofl Jg^o] oj^qtgoi e)a.(3)7> aj£ a^fl 2l*fl -fa>-£iq 01 
£4. a*, el«-(3)fe GE £A] q^qa q«. A ) q qq AjrAl-^q r XE14 _ B 7179j (-tf*^)*! A*11 H B^l]« ^^=«1( 
A^l/B^l) : 1/13. -&^*H <a-8r 4!b1€- i^ f-?f| 2 mm3 Seliaj=sH oiojq 

4-§-°i ^H^' 4^ U-g- ^, $3- x1zl» f^>Jl, 1-€^17> ^3} 5U*1 # 

°)lfe Sl^ 10 mm^l #51=3^*11 ^-a.^ 377fl aflq^- ^, $3- qzi-I- f qq^q 

33" *ln7l- f^-€ *hf ^21 <a=a. q«.q GE iqq^qs 7 j. f a] q 7 H A^^l r X E14 - B7179j ( 

^-§••3)21 A^lfil- B*H» ^^KA^l/B^l) : 1/13. £^-*H SL^-s] i^^fll- ol-g-q-q, ^.qq 60 

T:3 ^ ^ofl qsfl ;gq ji^§>5Jcf. 

-8-71 f^A^ ^BBl^ll- ^^7) 120 "C3 ^7>^ ^5ltb 3S #€*l^fr *€^-tb i^^fl* f^A> 

^"21 711^-^7131, altfl^ ^-U.^ *IM*H 37 -¥-4lol ^^7> 7fl^-Sl<H &<H, ^^7> 

^-S-^ ^^T^21 f^Ap* ? >E^^ ^l^A|^Cf. O^Tfl <£7fl ^ 7>S3*1 S^-¥-£l ^fe, #4*1* 1 

00 mm, ^tfl^r 30 mm 0 ^. 

5, i^Aflo] ^el# jrijLo] JIS _ A 25 "C, 60 "C, SL^f- 58<>l&cl-. 

£3lo)l £Altl £ol ^>7l ^^Aj-nj- ?Vsel^l(l)2l #^}^7l- ^ 41S. 5H, #^^1 ^ 

4-^(i^l^^l^^l -8-7l)(19)oll 5g 3fl7j(21)^- Tl^A^ ^*}£l=l-. ^, Sl-^lSl l-^fl^Hl, ^^^V 

^jq- 1^7>^£l s^-sl igti-^* £fe S^^(0-^ ^* : £9)^1- #^^1^ 5g(7)ol oj^ ^ 

*, 0-^(9)* ^71 f^^. ^ §e(22)S. 2l# *H^(19)S1 Jl^^^-21- zl wlcfl #0.3.-^-51, iiicfls. ^ 

-g: 45 ± 2 1C21 -8:^5. 200 mS. til^-S><^ 71-^51-^14. ol nfl, 7}if oiaj^<Hl 

^«fl ^7Vs><^ ( ^_#^°1 ^-£7} 10 mg/« 7} 7>i ^7>^ 2:^51-^4-. 

^■7) .2.€^2) ^ 7>oj-(90^/A>oia)o] 20,000^ ^ ^aV^oi^d}-, ^oj =cq ^ 

^a^v^ ^av^ sa-ois^ o^oj.,4. 7 fl^ «V £L 7 }.o}. sg 7 >^ ^yflsVoi, <g^V 60,0005)2) #4 7}^ ^ofl ^1 S^f-» 
Sa^oj^^ 5-oj -o) ^q- ^^-a^ ^Aj-^ ^-01^^ o^oj-q. 3=^ «>^- 7 p0- 3g 7 >l- T^l^sl-^, 80,000 
i)2) wv^- 7}<£ ^ofl qAi i^-fl- ^a>^oj^^. ( ^oj - aj.jqq ^^01 ^Kg. ^-o]£|^ ^.oj-q a o i. 71 «v^. 

7><y- ^l^^r, ^^is. ^^-a- ^ti- ^-fofl 30^- <^^sr avoi# ^.^oiq 7>^5J* 

4.5-dS-o)] -S-^tl-. ^, -2.1:* S^, i^fi °A°lAi f^Aj-rtj!}. e)tLqoj ^^1^ ^cj- 2 mm, ^^-Al-ev 

4 ^42) 7|^^ 3 mm^cl-. 

<^13 ^t.1^1> 

^-*1 ^7)1 2001-622675 ^-^1 7l7fl^ « 0 >^ o.S. 93 7)1 ^ PVDF f^A} ^ ^^(1-11^/21^ : 0.70 mm/1.2 

5 mm, ASTM 316 - 86^} ^ : 0.2 m, : 70 %)* 1260711 ^-0^, 4 q^ ^al?r>o|q. 

^-71 4 4-^2) ^A>nT- q^, SUS - 304*11 #3U1 ^ «>-T-^(^fl^/2l7j : 155 mm/165 mm, ^Jo} : i000 mm)°)l ^ 
^>S4. °1 *>^^°11^, £23<H1 £Al^}- qq ^(4)(vfl^ : 145 mm, f-*fl : 21 mm, R 7V^- : 3 mmR)ol oj^fl 
ofl qsfl -a^ls)jDL, ^(4)o)l^ TEj-a ^-^-o) oj^q^o] sjti(0-^ ^-i- ^gftb ^'Si : £2)7} StMl 2)«fl 
s)^ SZaIcI-. ^«(3)^, GE £A)q^qs 7>^-A)^)7>o)A):A).^iq r X E14 - B7179j (^1-^)21 A*\]Q B^lll- ^^=^1 
(A*)l/B*)l) : 1/13 -S^-*}^ °i^r -^el^ JI^-7> -f t)| 2 mmS. =e|^S5l^ ^J* AV^-sfSq. 

cl-S-oll, ?>He)7i s^q^- ^A>q q^-q -g^g- ^ $*|- -?-^>ji, #?l^l7> 

$i^l ^ #ofl^. q^ 11 nmq feiss^^Tii #?d* 377fl ui) q ^ ^ ^q q^s ^.qq^q 

^zi7> qq sK-^sl <y=^ q«-q ^Avq-i-, ge tAiq^qs 7 >^-Aiq7>oiA):A)->iiq r X Ei4 - B7179j ( 

4 v #^)2l A^fil- B*H« €^ u l(A>ll/B*ll) : 1/13. £W ^e)^ 31^-2] i^7fl» o^qq, ^.qq 60 tS ^ 
^ oil 2) si) $3- Ji^qojq^ 
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#7] f^-M-^ ?l-sej*l* &$\7] 120 ts. ^7V<a *|e1* ^, SsM^fr -M-^-S-* ilM* 
110 mm, *cfl^ 30 mmS!^. 

a, i^^<?1 ^e)€- 2^2] 3f-s\ jis - A ^Stt 25 "C, 60 S.-T- 58<>l£i}. 

nf-g-oH, £32°1| SL^V ^-ol a 0 i- 7 ) f^A>°v ? >e^x1(i)o] #^^ 7 > ^-^ ^-§- fls *M t ^a\ 7 \ ^ ^1°]31 

i^l *H^!(i9H 0-^(9)# 71^^ ^3>sji4. a* ^-¥-7> ^ « 0 u>^ jg^'d-a- 5fe ^^(8) 

(0-^ : £15)2f ^(7)-g- <y*fl 3*, 0-^(9)* ^*1 ^, *>^-^!(19)4 5g(7) 

uiH(23)l- *M*°.S*] JI^)-^^ $1^ 4^(19)51 Jl^^JJ)- n ^-cfl^o.s^-tH, scfls. ^-8: 43 

± 2 t:^ ^ 200 kftS. ^SV^ 7>^-S>g[l4. o] nfl, -Sr^l^ .2.^ 7> c^sH ^1*11 

^ , ^J£7> 10 mg/e 7> El^S- J$_^ 7>^ ^7HJ=-g- 

^7l _2.#^£l ^<y- 7>^-(90^/A>ol^)^| ava.^. 50,00021 ^ i ^4*1-21*1 ^ ^ 

^-A^o} ^-olSl^l 7>«y- ?%7\% AA^, ^ 100,000^^1 *m 7}<& ^ofl CfA] S. 

3^>«|-Sa^*, ^ -S"^ S^v} ^A^Vo} ^Aj-O. ^-CIS)^ o^tf. ]£th ^ 7PJ- ^7>» ^flSH, <&*J 

160,0002)31 *V2r 7><?J- ^ol] c^Al 5L^^-» -§-^1 a^u)- ^a}^ £Aj-,g. sq-olsq*] gSM". aJ- 

7] 7^ A]^ ^ o.^ ^ ^-f ofl ojo^a-1 30^- ^^S. ^^]^* A>ol^ ^^o)e} 7}^ 

«■& "fl, 9.3\i&°fl ^, Eft i^-^-ofl S1<Ha^ ^A>nv^ z}*o) 7\z\^ s)t£2 mmS 

4. 

^ ^ ^^7} ^S\o] ol x ] ^o. ^s^).^ ^)]2 %^7oj)2l- 23 J9.S. Jg7>-g- ^1-4 §«le><^, ^112 

Jl, 7PJ- 14 mm^cf. 

4 V 7l ^ 7><y- 2j 7 >» 741^^b ^4, 7 Al^V ^-oVoll i^^-^ Sl^o)l -g-^] ^ 7> #°1 ¥#=1 ^ 

<^17 % V J1^1> 

^, Ji^^- ^ el «-7> ^-^s\o] °x*\ o^o_ ^i^h>31, *D4 %^}^- ^<a^ ^7} >gs^. ^ai^c^, ^3 %l-JZ0jl«2l- 

^^(^^ =^21 ^ 14 miB^^. 

£^ °1 ^1-* 0 l-g-*V^, ^14 ^Jl^sl- £S2S «V4 7><y- a]-^^- ^Al^t- 3407^^<H1^ 7><y- ^§ = <i) -fr 

<^)]l wla^l> 

n, ^ 21 «7> ^S\o\ ft*] §° ^S1*>J1, ^1 ^A]oi]2). ^A>^- ^SE^l-I- ^a]^ 

10,0002)^1 7}<$o] ^ Al^oflA^ $#tF ^2)-, o]nl S^^-^] 5<go] ^^jt ojo^ ^- 7 ] ^ A |. 

^-71 t&^SL 

<z\]2 Hla°fl> 
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10,0005151 «}4 7><a-ol Aj^oflAi 3E.lfJ-SjS.fr S^ltt ^4, o]nl S^Yofl ^1 0 1 HM8*tel 5^ fr?l ^ ^A> 

?lSfl ^ fHJs. Q°\s\9i^. 



-tf-^-tf °lfr 7}^--^ 

£ <^*M^ I>i4 -£*S°1 fr<?!^ A>-g-^v s-i-^ 4f.fr 7>^^>7fl efe fr*l, 

^Tfl ^1 ^fr^?i vfl<a-^fr fr^lsfii, at!- a^Y- sa^i^l ^f a>°i- ^-^oi 

2*> j2.<§ ^71 fr«} # -frfr*}^, fr*l -SL^fr olfrt! ^<3" iff ^"g-*Hr 



(57) 

^T 1 -^- 1. 

S-fr sf-f ^3)-, 2jo]£ ^ ^«-7> Aj- 7 ] sH^oH jtJg^ ^7flS] ^f A>n1-o. S =C^^)^ ^f AfnV t}^, # 
fA}^^ <a-«.7> S^7fl« 7i*H 7fl^- ^^H^l *H^<>11 Jl^^ i^-¥-°fl 2]o]£ °JY-7l- nfl^ e) «. S^r ^fr £ 
^ frfrA}-^ fifrol^, i^^ 7 > fr^ Sf^lH^, e)ti. ]£if *W-%S] ifl«H j7Jg SEfe s)-^ Si tfl^ ^ 

31 ft*, at!- el « afe go] ^^>^ ^ a^-f <H1 ^s\o] oi^ ^fr s}^ 

^^•^ 2. 

el JeL ^ ^f a>oi- 7.>olo)l^ i ^fr i^^flS.'?]- ol^-<H^)^ ^^^^l ^ 
^Jfr ^-^^.5. ^f a>bv 

^^p-^ 3. 

*)12*J-°11 $i<HAi t ^^#£1 ^7)17}- 2 mm °}^9l 5jfr ^-^^.S. Sffe ^ ^ -2-1". 
^t 1 ^- 4. 

^14*J-<^1 $1°]^, Sefl^^-sq- ^aaa o]^.^xl^, ^f a]-^- £§2) ^o] y^ofl cflsfl ^^o] « 0 > 

^ ^ ^^o] <§^^>^, ^^>^, « 0 >A>^, -fi^^, -g^^> a^ ^A}^^ ^Jfo] ^ ^ o]± &>i4?i s.^ o. 

^^-Q 6. 

^4*J-°?) 5i<HAi ( ja^^^l 0-*y fo] ^^51<H ^-1: 5-Rr ff4 D -l S.*. 

^T 1 ^ - 7. 

^11*^1 Si^^i, ^^l i^Ys] cj-Jfa^ ^^s>7ll «fl^€ ^-^ o-s. f^f a>°v if. 
^•t 1 ^- 8. 

^ll^cMl $1°)*], ##-¥-°11 R ^A]£)ol ^fr 0.5. ^ ^f A>oV S_^_ 

^t 2 -^- 9. 

Si^Ai, ^fr ^ofl ^-Jl 0^31, el «.7> igfr Tl^Ai el«-7> ^Sl Xfl^ofl 3] 

3 ^ Sfe ^4 ^^1 Aj^SM ol^ ^fr ^-^^-S f^f A>QV J2.fr. 
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*U*J- ifl^l *l|9* f 1 * W 5a«H^, X^JflsJ 3^ JIS - A %SL7\ 25 tfl^l 90?] 3* *3 sfe ^ 
¥<M-«h -5-1- • 

-H^sM 5Slfe ^* ^8-2.5. s>fe f^A}^ 2.1:. 
;§^J- 12. 

*llll*J-<H] si°W. =£^*<H| Si<H-H *4H3^ ^a}^ A>oiofl^ x m oi^-si i^7fl°>o.5. oi^^ife ^ 

13. 



5.^1 
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